Question: Is additional Saturday physiotherapy intervention beneficial for inpatients undergoing rehabilitation? Design: Randomised controlled trial with concealed allocation, assessor blinding, and intention-to-treat analysis. Participants: Two hundred and sixty-two inpatients undergoing rehabilitation in an Australian metropolitan hospital. Intervention: The experimental group received physiotherapy intervention from Monday to Saturday and the control group from Monday to Friday. Outcome measures: Primary outcomes were hospital and physiotherapy length of stay. Secondary measures were collected to reflect patient outcomes (health state, independence, activity, flexibility and strength) and burden of care (discharge destination, adverse events, and follow-up physiotherapy intervention). Results: There was a 3.2 day reduction for the experimental group (95% CI -0.5 to 6.9) in hospital length of stay and a 2.5 day reduction (95% CI -0.9 to 5.9) in physiotherapy length of stay. There was no significant between-group difference in change from admission to discharge for most of the secondary patient outcomes (health state, independence, activity, flexibility). The risk of the experimental group being categorised as strong relative to the control group was 1.2 (95% CI 0.99 to 1.50). The risk of not being discharged home, of having an adverse event, or requiring follow-up physiotherapy intervention was no greater for the experimental group than the control group. Conclusion: The provision of additional Saturday physiotherapy intervention resulted in a trend to shorter hospital and physiotherapy length of stay without affecting patient outcome unfavourably or increasing burden of care, suggesting that a larger multicentre trial is warranted. 
Introduction
Physiotherapy services are often provided by hospitals at the weekend to reduce hospital length of stay, increase facility utilisation, reduce patient fatigue and boredom, and reduce morbidity and mortality (Hopper and Dijkers 1987, Heck et al 2001) . A recent systematic review examined the effects of additional physiotherapy outside of regular business hours and reported mixed results (Brusco and Paratz 2006) . There was evidence that additional weekend physiotherapy significantly decreased hospital length of stay in patients who had undergone elective hip joint arthroplasty (mean decrease in length of stay 1.9 days, 95% CI 1.7 to 2.1, which translates to an effect size of -2.21, 95% CI -2.88 to -1.46) and knee joint arthroplasty (mean decrease in length of stay 0.9 days, 95% CI 0.7 to 1.1, which translates to an effect size of -4.36, 95% CI -5.08 to -3.57) (Hughes et al 1993) , and also in non-surgical stroke patients (mean decrease in length of stay 7.1 days, 95% CI 2.9 to 11.3, which translates to an effect size of -0.77, 95% CI -1.22 to -0.30) (Rapaport and Judd-Van Eerd 1989) . Two other studies, however, found no difference in hospital or physiotherapy length of stay for patients with stroke (Ruff et al 1999) or patients with a rheumatological condition (David et al 2003) . Methodological limitations of these studies were noted in the review, specific concerns being a lack of random allocation, a lack of blinded assessors, and a lack of similarity of the patient groups at baseline.
Shorter hospital length of stay is not only of financial benefit to a health care system but it can also benefit patients both in terms of spending less time out of their home environment and in reducing the possibility of contracting nosocomial infections during their admission (Duffy 2002) . Therefore, the research questions for this trial were:
1. Does the provision of additional physiotherapy intervention on a Saturday for inpatients undergoing rehabilitation decrease hospital length of stay and/or physiotherapy length of stay?
2. Does this provision of additional physiotherapy intervention affect patient outcome unfavourably or increase burden of care?
Method
Design: A randomised controlled trial was conducted across two inpatient wards at an Australian metropolitan hospital. Each ward managed a mixed caseload including patients with neurological, orthopaedic, and other conditions requiring rehabilitation. The treating therapists, who were blind to allocation sequence, identified the participants and if they consented to take part enrolled them in the trial and completed the initial measurement. An independent assistant, blind to these results, allocated them randomly by taking a sealed envelope from a container of identical envelopes prepared and shuffled by an investigator prior A Saturday physiotherapy service may decrease length of stay in patients undergoing rehabilitation in hospital: a randomised controlled trial to the commencement of the trial. The envelopes were not sequenced or numbered. The experimental group received six days of physiotherapy intervention (Monday to Saturday) and the control group received five days (Monday to Friday). In an attempt to minimise bias, participants were not informed of the specific details of the intervention. The consent form stated that the trial was to review the amount of physiotherapy intervention provided for inpatients and that participants would be randomly allocated to have either the traditional amount of intervention or to receive the traditional amount plus a little extra. Due to the nature of the intervention, it was not possible to blind the treating physiotherapist or other members of staff working on Saturday. Hospital length of stay was measured by a blinded assessor but physiotherapy length of stay was not. Secondary patient outcomes were measured on admission and at discharge by a blinded assessor. The success of the blinding process was measured on discharge after the final assessment by asking the assessors to guess the allocation of the participant. Ethical approval was obtained prior to commencement of the trial from both the Hospital and University Human Research Ethics Committees. Written informed consent was obtained from each participant prior to their initial assessment.
Participants: Participants were recruited from patients admitted for rehabilitation to either of two wards and were included if they were aged 18 years or older. They were excluded if they had impaired cognition, as indicated by a score of less than 24 out of 30 on the Mini-Mental State Examination administered by a medical officer on admission, since this suggested that they would be unable to provide informed consent (Ishizaki et al 1998) . They were also excluded if they were admitted for geriatric evaluation and management since these patients were managed differently to those admitted for rehabilitation. Patients were not excluded if their primary language was not English. If required, an interpreter was provided to ensure patients understood the informed consent procedure and assisted with administration of the quality of life outcome measure.
Demographic data were collected on age, gender, diagnosis (AR-DRG 2004) , and co-morbidities (past history of stroke, cardiac disease, respiratory disease, depression, reduced cognition, history of falls, reduced mobility and reduced social support) from the participant's medical chart. Reduced mobility was defined as the need for a gait aid and/ or being unable to walk 50 m prior to admission; reduced social support was defined as the participant not having at least one key person (usually the next of kin) able to provide both physical and emotional support on discharge.
Intervention: Both the experimental and control group received one hour of physiotherapy intervention each day between Monday and Friday. Participants with a neurological diagnosis were treated individually by a physiotherapist. Participants with a non-neurological diagnosis were usually treated in pairs by a physiotherapist for at least three sessions per week, with the other sessions completed by a physiotherapy assistant. Content of the physiotherapy intervention varied with the priorities of treatment according to the treating physiotherapist, but typically included mobility, balance, strength, and range of motion exercises aimed at improving activity and mobility and preparing the participant for discharge. Both groups also received other allied health interventions as indicated (including occupational therapy, speech pathology, psychology, neuropsychology, dietetics, social work, and ongoing community-based rehabilitation after discharge) from Monday to Friday, with medical and nursing care available from Monday to Sunday.
The experimental group received an additional one hour of physiotherapy intervention on a Saturday. Participants with a neurological diagnosis were treated individually by a physiotherapist and participants with a non-neurological diagnosis completed their additional Saturday intervention in pairs under the supervision of a physiotherapy assistant. Content of intervention provided at the weekend was decided by the participant's regular physiotherapist, and instructions were provided via a written handover. Provision was made to ensure that if a participant in the control group required urgent physiotherapy intervention at the weekend that it would be provided, eg, if an acute respiratory complication developed.
The number of physiotherapy sessions for each group was recorded using the hospital allied health access database, including not only the additional Saturday interventions received by the experimental group but also any missed sessions as a result of medical instability, participant refusal, or participant not being ready on time.
Outcome measures: The primary outcomes for the trial were hospital length of stay and physiotherapy length of stay. Hospital length of stay was measured as the number of overnight stays in the rehabilitation unit, from the day of admission until the day of discharge from the unit. Physiotherapy length of stay was measured as the total number of overnight stays in the rehabilitation unit, from the day of admission to the day the participant had adequate mobility for a safe discharge, as assessed and recorded on their chart by the treating physiotherapist.
Secondary outcomes were collected to reflect patient outcomes (health state, independence, activity, flexibility, and strength) and burden of care (discharge destination, adverse events, follow-up physiotherapy intervention). Overall health state was measured by the EuroQol Questionnaire visual analogue scale (EuroQol Group 1990), a 100-mm scale on which participants were asked to indicate how good or bad their health was on that day. Independence, measured as the amount of assistance required to complete 18 everyday activities including feeding, dressing, transfers, walking, and stair climbing, was assessed by direct observation using the Functional Independence Measure (Granger et al 1992) . Each item was rated on a 7-point scale, where 1 reflects complete dependence and 7 reflects complete independence.
Activity was measured using the Functional Reach test (Duncan et al 1990) , the 10 m Walk Test (Morris et al 1996 , Wade et al 1987 and the Timed Up and Go Test (Podsiadlo and Richardson 1991) . The Functional Reach Test measures the distance in cm reached by the participant when asked to lean forward along a wall in standing. The 10 m Walk Test measures the walking velocity in m/s over the middle 10 m of a 14 m walkway. The Timed Up and Go Test measures the time taken in s to stand up from a chair, walk 3 m, turn, return to the chair, and sit down. In participants with a neurological diagnosis activity was also measured using the Motor Assessment Scale (Carr et al 1985) . This scale rates participants on a 0 to 6 scale for 8 items including arm and hand function, and walking and sitting balance.
In participants with an orthopaedic diagnosis lower limb flexibility and strength were also measured in supine. Active hip and knee range of movement was measured using a goniometer. Participants were categorised as flexible if they were able to flex the knee to 90 degrees and the hip to 90 degrees, and strong if they were able to actively bridge with both hip joints to neutral and to extend the knee joint to 0 degrees (Oldmeadow and Kimmel 2006) .
Burden of care was measured as discharge destination, number of adverse events, and type of follow-up physiotherapy intervention. Discharge destination was categorised as home, low level residential care, high level residential care, and acute hospital transfer. This was classified as 'worse' when the participant was discharged to a destination where more assistance would be provided, eg, a high level residential care facility, or 'same' when a participant was discharged to the same place of accommodation prior to the hospital admission. Going home with services was considered a lesser burden than permanent placement in high level residential care. Number of adverse events, including falls, infections and mortality, were extracted through an audit of the participant's medical notes at discharge. Followup physiotherapy intervention at discharge was categorised as outpatient (for which the participant attended the hospital once a week), home for rehabilitation (once per week at home), intensive home for rehabilitation (up to five sessions per week at home), or none.
Data analysis: Sample size was based on a predetermined difference in hospital length of stay between the experimental and control group of 3.0 days. This was based on the amount of difference that was believed to be clinically worthwhile. Sample size calculations assumed a standard deviation of 8.6 days (Rapoport and Judd van Eerd 1989) and indicated that 140 participants would be needed in each group for power of 0.8.
The primary outcome measures (hospital and physiotherapy length of stay) were analysed using independent t tests with intention-to-treat analysis. Between-group differences of secondary outcomes measured on a continuous or ordinal scale were analysed with ANCOVA of the within-group differences with the baseline score as the covariate (Vickers 2005) . Participants who could not complete the 10 m Walk Test and Timed Up and Go Test on admission were excluded from the data set. Between-group differences of the number of participants who were categorised as flexible or strong were analysed using relative risk ratios. Between-group differences in discharge destination (home versus other), number of adverse events, and follow-up physiotherapy intervention (none versus other) were analysed using 
Results

Flow of participants through the trial:
The trial was conducted over a one-year period (November 2004 to November 2005). Two hundred and sixty-two participants were recruited to the trial; 130 were allocated to the experimental group (Monday to Saturday physiotherapy intervention) and 132 to the control group (Monday to Friday physiotherapy intervention). As Table 1 shows, random allocation generated groups that were comparable in terms of age, gender, and co-morbidities. Their progress through the trial is shown in Figure 1 .
Compliance with trial method:
The mean number of physiotherapy interventions was 24.3 (SD 18.7) for the experimental group and 20.2 (SD 12.8) and for the control group, resulting in 4.1 more interventions (95% CI 0.2 to 8.0) for the experimental group.
On discharge, assessors were asked to guess whether the participant had been allocated to the experimental or the control group. Assessors correctly guessed group allocation of the experimental group in 61% of cases and of the control group in 64% of cases.
Effect of intervention:
The mean hospital length of stay was 21.2 days (SD 14.0) for the experimental group (n = 130) which was 3.2 days (95% CI -0.5 to 6.9, p = 0.09) less than the 24.4 days (SD 15.9) for the control group (n = 132). The mean physiotherapy length of stay was 19.6 days (SD 13.7) for the experimental group (n = 130) which was 2.5 days (95% CI -0.9 to 5.9, p = 0.15) less than the 22.1 days (SD 14.0) for the control group (n = 132).
Group data for patient outcomes are presented in Tables 2  and 3 while individual data are presented in Table 4 (for  Table 4 see eAddenda). There was no significant difference between groups in the change from admission to discharge for the patient outcome measures of EuroQol Questionnaire, Functional Independence Measure, Functional Reach Test, 10 m Walk Test, Timed Up and Go Test, or Motor Assessment Scale (Table 2 ). There was no greater risk of the experimental group being categorised as flexible relative to the control group. The risk of the experimental group being categorised as strong relative to the control group was 1.22 (95% CI 0.99 to 1.51) for bridging and 1.21 (95% CI 0.99 to 1.49) for extending the knee to 0 degrees (Table 3) .
Group data for burden of care are presented in Table 5 . The risk of not being discharged home, of having an adverse event (eg, transfer to an acute hospital, a fall, medical complications, an acute psychological event, or death) or requiring follow-up physiotherapy intervention was no greater for the experimental group than the control group (Table 5 ). There were a total of 17 falls among the 262 participants over the trial period, but there was no difference in the number of falls between the two groups.
Discussion
This randomised trial investigated whether additional physiotherapy intervention on a Saturday would result in a decrease in hospital or physiotherapy length of stay in patients admitted to hospital for rehabilitation without affecting patient outcomes or increasing the burden of care. The results suggest that it is likely that the provision of additional Saturday physiotherapy intervention resulted in a decrease of 3.2 days in hospital length of stay, with a very small chance that there was a 6.9 day decrease or 0.5 day increase. In addition, it is likely that the provision of additional Saturday physiotherapy intervention resulted in a decrease of 2.5 days in physiotherapy length of stay, with a small chance that there was a 5.9 day decrease or a 0.9 day increase. This trend for a decrease in length of stay did not affect patient outcomes unfavourably nor increase adverse events or affect discharge destination. This suggests that the cost of care was not shifted from one sector (inpatient rehabilitation services) of the health care system to another (community services). If decreased length of stay could be confirmed in a larger trial, it may come with no extra burden on community funds and services.
The participants in our study had orthopaedic and neurological diagnoses, as well as being admitted for geriatric rehabilitation. Previous studies have been completed in the area of neurology, rheumatology, elective and trauma orthopaedics, with mixed results for hospital Table 3 . Number of participants (%) in each group and relative risk (95% CI) of difference between groups for patient outcome categories of flexibility and strength at discharge.
Category
Groups Difference between groups Exp (n = 76) (29) 64 (49) 6 (5) 25 (19) 28 (21) 65 (49) 14 (11) 0.89 (0.53 to 1.50) Exp = experimental group, Con = control group; LLRC = low level residential care, HLRC = high level residential care, AHT = Acute hospital transfer, IHFR = intensive home for rehabilitation, HFR = home for rehabilitation, OP = out patient including physiotherapy and all other allied health and medical consultations and physiotherapy length of stay, as well as patient outcome (David et al 2003 , Holden and Daniele 1987 , Hughes et al 1993 , Lang 1998 , Rapoport and Judd-Van Eerd 1989 , Ruff et al 1999 . However, a number of limitations in these previous studies, including lack of random allocation and blinding, marked inequalities between groups, and treatment not based on consensus-based protocols, appeared to influence the validity of their results.
The between-group difference in hospital length of stay in this trial was not statistically significant because there may have been inadequate participant numbers which would result in a Type II error. In a future trial, the number of participants needed in each group in order to detect a 3-day between-group difference in hospital length of stay in a population with the same standard deviation found in the current trial (15 days) would be 392. Similarly, the number of participants needed in each group in order to detect a 3-day between-group difference in physiotherapy length of stay in a population with the same standard deviation found in the current trial (14 days) would be 356. Recruitment of the necessary 800 participants would be possible with a multicentre clinical trial.
Even a small effect size can be important in terms of cost. The Australasian College for Emergency Medicine has reported that if a hospital with 20 000 admissions each year saved half a bed day per patient by increasing its discharge rate, about 2000 extra patients a year could be admitted (Nader 2005 A strength of this trial was that physiotherapy length of stay as well as hospital length of stay was included as an outcome measure. Hospital length of stay can be affected by multiple factors, including lack of services to facilitate discharge, medical availability to allow weekend discharge, available social support, availability of follow-up physiotherapy services and occupational therapy to set up the discharge environment with equipment or modifications, and factors relating to medical complications or other specific issues. Inpatients undergoing rehabilitation have multidisciplinary issues and future research may need to consider the provision of multidisciplinary weekend services, including the provision of medical services to facilitate weekend discharge and admission. The current trial also employed several strategies to reduce sources of bias and improve the methodological limitations of previous research including establishing equality of groups at baseline, allocating participants randomly, concealing the allocation sequence, and blinding assessors. No other trials have considered the effect of five-days-a-week physiotherapy intervention versus six-days-a-week physiotherapy intervention with a cohort of patients with an orthopaedic, neurological, or other diagnosis. An additional strength was the inclusion of patient outcome and burden of care measures.
There were also a number of limitations to this trial. First, the results are not generalisable to a population with reduced cognition as these patients were excluded from the trial on the direction of the hospital ethics committee. Significant cognitive impairment in a hospital inpatient rehabilitation cohort has been reported to be as high as 64% (Luxenberg and Feigenbaum 1986) ; 24% of our admissions in the current trial had significant cognitive impairment (accounting for 117 or 76% of the exclusions). These participants would be of interest in any future trial because patients with reduced cognitive status have a greater risk of falls (Bergland and Wyller 2004, Pearse et al 2004) and therefore potentially would benefit from additional physiotherapy intervention. Second, a potential source of bias was that the physiotherapists who determined one of the primary outcome measures -physiotherapy length of stay -were not blind to group allocation. Third, although strategies were employed in the informed consent process to suggest that both participant groups would be receiving therapy that was equally credible, it is possible that participants allocated to the Monday-Saturday group perceived they were in the experimental group.
In conclusion, this clinical trial was unable to conclude with 95% confidence that the provision of additional Saturday physiotherapy intervention to inpatients undergoing rehabilitation decreased hospital length of stay or physiotherapy length of stay. However, the results suggest it is likely that the extra physiotherapy services resulted in a decrease of 3.2 days in hospital length of stay and 2.5 days in physiotherapy length of stay. A larger, multicentre trial to investigate the provision of extra physiotherapy service is warranted and this trial provides important data to help power a future trial adequately. Table 4 available at www.physiotherapy.asn. au/AJP
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